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Lakes ranked by their importance value are compared on the basis of their

relative density per acre. Therefore, lakes with the highest number of

observations may not have "the highest importance values. The lake with
.,.• -A,...

the highest ranking in the Study Area was an unnamed lake (T59N, RIIW,

Sec. 22), located in the St. Louis River watershed. Two other lakes in the

same vicinity, another unnamed lake" (T59N, RIIW, Sec. 15) and Bonga Lake

(T59N, RIIW, Sec. 14), were also ranked high. These lakes are all located

in a sparsely-forested bog containing slow-growing, generally stunted

tamarack (Larix larciana) and black spruce (Picea maria~). Like other

lakes in the general area these are bog lakes with sedge shorelines. Two

studies (Stoudt 1938, Marshall 1959) have indicated that lakes of this

type may be important to duck broods, especially broods of ring-necked

ducks (Aythya collaris).

}ligrating Duck Concentrations Along Rivers and Creeks

Portions of 6 different rivers were flown during the census for a total of

75.7 miles. From the total of 2053 duck observations made on the three

survey flights, 25.1 percent (515) occurred on rivers.

Although ranked second in importance, the St. Louis River provided the

longest river system of favorable habitat within the Study Area (Table 4).

Over half of all river observations were recorded along this river. The

largest concentrations were recorded in the two mile portion just south of

the Norway Point Picnic Area. Unlike the rocky shoreline immediately to

the east, the shoreline at this point is covered with sedge and grass.

Additional concentrations of ducks were observed along a four-mile segment

of the river extending southwest of Seven Beaver Lake. In this area the

PRELIMINARY DRAFT SUBJECT TO MAJOR REVISION DO NOT QUOTE
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river also flows through grass, sedge, and shrub communities, thus providing

favorable waterfowl habitat. Near its confluence with Seven Beaver Lake,
. .

the meandering shore~ine ~f the North River also contained relatively high
"

concentrations of migrating ducks. Ranked third in total observations, the

North River was ranked first in relative duck density per mile (Table 4).

The segment of river that extends from the Bir~h Lake Dam to White Iron

Lake produced the major portion of observations (79.3 percent) along the

South Kawishiwi River. Although ducks were scattered throughout this

segment, the major concentrations were recorded within 100 m downstream

from the dam and were predominantly goldeneye (Bucephala clangula).

Portions of this river remain open during the entire winter. A wintering

population of common goldeneye have been observed in this area for a number

of years (Fred Thunhorst, area manager, MDNR, personal communication).

Frequent observations made by the terrestrial biology team during the

winter of 1976-1977 recorded a maximum of 35 birds on January 17, 1977,

from the bridge on Highway #1 adjacent to the dam. The Ely Christmas bird

count recorded 58 goldeneye in the sa.me location (Eckert 1977).

Portions of the remaining three rivers were seldom used by migrating

waterfowl (Table 4). Although both the Dunka and Partridge rivers are

meandering with sedge-grass shorelines, both had very low duck densities

(Table 2). The Stony River, with predominantly steep banks and rocky

shorelines, had intermediate duck densities.

Segments of eight different creeks were also censused, totaling 20.5 miles

(Table 1). Very few individuals were observed along four of the creeks

while none were observed along the remaining four. In general, the duck

<>- t' •
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densi.ty observed along creeks was only 20 to 30 percent of the density

observed along rivers.

<.

Wat~rshed Comparisons -

Data from all the areas censused are summarized on a watershed basis.

Because densities for lakes and pon~s (ducks/acre) are not directly comparable

to densities along rivers and creeks (ducks/mile), these two categories of

data are separate. Summary statistics are presented in Tables 5 and 6.

Migrating duck observations on lakes and ponds within the St. Louis River

and Stony River watersheds (ranked number 1 and 2, respectively) accounted

for 79.9 percent (1204/1507) of all observations, while covering only 34.5

percent of the total area censused (Table 5). Apparently, requirements of

migrating (and presumably breeding) ducks are met by lakes and· ponds in

these two watersheds to a much greater degree than is true for the remainder

of the Study Area.

The St. Louis River watershed was also ranked number 1 in importance,

based on observations along rivers and creeks (Table 6). Alone it contri-

buted over 65 percent (356/546) of all observations. The high ranking of

the St. Louis River watershed resulted from the high relative densities

observed along both the St. Louis and North rivers. Ranked number 2 in

importance I the Kawishiwi River watershed reported its highest relative

densities along the short segment of the South Kawishiwi River north of

Birch Lake Dam.

f'~' ....
I

,
"---.- ~-_ ,_.~~_ ...
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Miscellaneous Observations

The p'r:i.me obj ective ,of the aerial census was to enumerate migrating duck

concentrations. However, when other species, such as geese and loons, were

observed they were also recorded. These observations are summarized in

Table 7.

A total of 21 observations of the Canadian goose were recorded, 16 of these

on April 22. Aerial recognition and visibility of these birds was excellent

and resulted in a complete enumeration of the species during the aerial

survey. All 16 observations on April 22 were in the St. Louis River

watershed, with the largest concentration (10) on the St. Louis River.

A total of 21 observations of the common loon were also made. Eight of. the

observations were from the St. Louis River watershed, 8 from the Kawishiwi

River watershed, and 4 f~om the Stony River watershed. ,Generally, loons

were readily identified from the air. However, there may have been a

number of instances when loons were recorded as ducks, especially on lakes

and rivers where birds were numerous. Because only 20 to 25 percent of

large ducks, such as mallards, are recorded from the air (March et al. 1973),

it seems likely that as many as 75 percent of the loons actually present

were not counted.

The data also include observations of great blue herons and gulls. Gulls

were only tallied on the last. flight, May 6. The gulls observed were judged

to be primarily herring gulls (Larus argentatus) although a small number of

ring-billed gulls (Larus delawarensis) may have been present and' counted.

Herring gulls are known to breed in the area, whereas ring-billed gulls do

not (Green and Janssen 1975).

r--'''- PRELIMINARY DRAFT SUBJECT TO MAJOR REVISION DO NOT QUOTE
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GROUND OBSERVATIONS

During Migration

Ground observations of ducks from the 1976 and 1977 field seasons are

presented in Table 8. Approximately half of these observations were obtained

by the fisheries staff while conducting stream, river, and lake surveys. The

remainder were obtained as incidental observations by members of the terres-

trial biology team.

Table 8 summarizes the observations for each month of the field season

(April-November). The relative abundance of individual species observed

during the months of April and May may be interpreted as the "probable"

distribution of ducks during the migration period. The first seven species

listed in Table 8 contribute 93.1 percent of all duck observations. Mallards

are the most common ducks present, with nearly equal numbers of common

goldeneyes and common mergansers. Ring-necked ducks are moderately numerous,

followed by relativeiy low numbers of wood ducks (Aix sponsa), blue-winged

teal (Anas discors), and black ducks (Arras rubripes). A total of eleven

species were observed during migration.

During the Breeding Season

The "probable" species distribution during the bre,eding season (June-August)

appears similar to the distribution observed during migration (Table 8).

The major difference is the lower percentages of common mergansers and common

goldeneyes and the higher percentages of blue-winged teal. The number of

mergansers and goldeneyes seen during migration tends to be high because

peak movements through the state occur in late March and early April for

PRELIMINARY DRAFT SUBJECT TO MAJOR REVISION DO NOT QUOTE
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both species (Green and Janssen 1975). The large numbers observed in mid-

April probably represent a flush of migrants through the region, with reduced

numbers remaining to ,breed'. Blue-w;i.nged teal, on the other hand, are late

migrants~they are not observed in northern Minnesota until at least the

second week in April (Green and Janssen 1975).

The relative abundance of waterfowl species observed in the Study Area is

similar to that observed during the breeding season in other forested regions

of Minnesota (Stoudt 1938, Marshall 1959, Mathison 1966). Mathison, for

example, found that over 90 percent of the breeding population on the

Chippewa National Forest was comprised of six major species: mallard, blue-

winged teal, common goldeneye, American widegon (Anas americana), ring-necked

duck, and wood duck.

ESTIMATED BREEDING POPULATION

Data from a five-year breeding duck census conducted in the northern forests

of Wisconsin (March et ale 1973) provided the best comparative estimate of

breeding duck densities for the Study Area. The northern forests included in

the Wisconsin study were divided into a "Low Density" region and a "northwest"

region. Maple and hemlock dominate the vegetation of this forest; however,

it also includes some pines and'lowland conifers (Curtis 1959).

All of the predominant duck species found in the Study'Area were included in

the study by March, with the exception of goldeneyes, a rare breeder in

Wisconsin. The estimated number of breeding ducks per square mile was

calculated by first correcting for the air:ground ratio of each species and

then dividing the estimated number of breeding ducks in the "Low Density"

PRELIMINARY DRAFT SUBJECT TO MAJOR REVISION DO NOT QUOTE
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2
region by the size of the study zone, 25,700 mi

years between 1965 and 1970 were as follows:

1965 2.39 duckslmi~
1966 3.09 ducks/mi
1967 no data 2
1968 1.85 ducks/mi2
1969 2.12 ducks/mi 2
1970 3.93 ducks/mi

The results for ~he five

Spring breeding population estimates for the study zone were calculated

using the low estimate (1968), the high (1970), and the average (2.68 ducks/mi
2

)

(Table 9). The data suggest that approximately 5360 ducks were present on

the 2000 mi2 Study Area. Because the. 1967 estimate for the statewide breeding

population in Minnesota was 695,000 (USFWS 1977), it appears that 0.8 percent

of the total state breeding population of ducks breed within the entire

2000 mi
2

Study Area.

The relative importance of Minnesota's breeding population can be derived

from estimates of the entire North American breeding population. The USFWS

(1977) estimates that there were approximately 39.6 million ducks during the

1976 breeding season and 38 million during the 1977 breeding season. For

the same two years, a total of 676,000 and 695,000 breeding ducks,

respectively, were estimated to be present in Minnesota (census conducted

by R.L. Jessen and J. Parker, MDNR, USFWS, 1977). Therefore, the state

contributes approximately two percent of the continental waterfowl population.

CONCLUSION

Although the state is relatively well-endowed with wetlands, the forests of

northeastern Minnesota contain only a small quantity of prime waterfowl

habitat. The mineral resource zone within the Study Area includes approxi-

mately 100,000 acres of wetlands, all classified as being of "lesser

r-' .... " .
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importance" to waterfowl. Because waterfowl census data were not available

for this area, the Regional Copper-Nickel Study conducted three aerial

""sul;yeys in the s.pring of "1977 for the purpose of assessing the relative

importance of different watersheds to migrating waterfowl.

The most heavily used watersheds during waterfowl migration were the

St. Louis, Stony, and Kawishiwi rivers. Within these areas the highest

duck concentrations on lakes were observed on Stone, Long, Seven Beaver, and

.
Birch lakes. The highest river concentrations were observed along the

St. Louis, North, and South I<Rwishiwi rivers. It is assumed that these

areas are also equally important to breeding populations.

Spring migrants, and presumably breeders, are dominated by mallards, common

goldeneyes, common mergansers, ring-necked ducks, blue-winged teal, and

black ducks. There were also scattered observations of green-winged teal

(Anas orecca), hooded mergansers (Lophodytes cucullatus), and buffle ·head

(Bucephala albeola). Mlscallaneous observations were reported for Canadian

geese, loons, great blue herons, and herring gulls.

The results from a five-year breeding duck survey in Wisconsin were used

to project the estimated breeding duck population within the Study Area.

Using an average density of 2.68 ducks/mi2 , the projected population for the

entire Study Area (2130 mi2) is approximately 5360 ducks. This figure

represents less than one percent of Minnesota's breeding population of

waterfowl in 1977. The largest contribution to the state's population is

from the western prairie region where the density of ducks may be as high

as 40 to 100 ducks/mi
2

(Moyle 1964). Although the relative contribution of

forest regions, such as the Study Area, may be small) as wetland habitat

continues to disappear, forest ecosystems may be of i~creasing importance.

PRELIMINARY DRAFT SUBJECT TO MAJOR REVISION DO NOT QUOTE
.< #.



Page 17

REFERENCES CITED

Ball, I.J., Jr. 1973. Ecology of duck broods in a forested region of
northcentral Mipnesota. Ph.D. Thesis, Univ. of Minnesota. 67pp.

Caughley, G. 1974. Bias in aerial survey. J. Wildl. Manage. 38(4):921-933.

Curtis, J.T. 1959. The vegetation of Wisconsin. Univ. of Wisconsin Press.
p657.

Eckert, K. 1977. The 1976 Christmas count. The Loon 49:153-156.

Gilmer, D.S. 1971. Home range and habitat use of breeding mallards (Anas
platyrhynchos) and wood ducks (Aix sponsa) in northcentral Minnesota
as determined by radio tracking. Ph.D. Thesis, Univ. of Minnesota.
p 142.

Green, J.C. and R.B. Janssen. 1975. Minnesota birds. Univ. of Minnesota
Press. p217.

Hansen, H.A., and D.E. McKnight. 1964. Emigration of drought-displaced
ducks to the Arctic. Trans. 29th N. Amer. Wildl. and Nat. Rec.
Conf . : 119-127 .

Kirby, R.E. 1976. Fall movements, behavior, and habitat use of young
waterfowl in northcentral Minnesota. Ph.D. Thesis, Univ. of Minnesota.
p 189.

March, J.R., G.F. Martz, and R.A. Hunt. 1973. Breeding duck populations
and habitat in Wisconsin. Wis. Dept. of Nat. Res., Tech. Bull. No. 68.

Marshall, W.H. 1959. Waterfowl brood studies, Lake Itasca, Minnesota.
The Flicker 30(4):122-126.

Martinson, R.K. and C.F. Kaczynski. 1967. Factors influencing waterfowl
counts on aerial surveys, 1961-66. u.S. Fish and Wildl. Serv.,
Spec. Sec. Rep. Wildl. 105. p78.

Mathisen, J. 1966. The breeding population of waterfowl on the Chippewa
National Forest. Loon, March 1966:24-30.

Moyle, J.B. (ed .. ). 1964. Ducks and land use in Minnesota. Minn. Dept.
of Conser. Tech. Bull. No.8.

Shaw, S.P. and C.G. Fredine. 1971. Wetlands of the United States. Dept.
of Interior: U.S. Fish and Wildl. Serv., Cir. 39.

Smith, A.G. 1956. A progress report on the Lousana waterfowl study area,
1953-1955. Lousana, Alberta, Canada. Unpublished report. U.S. Fish
and Wildl. Serv., Brigham City, Utah. p89.

PRELIMINARY DRAFT SUBJECT TO MAJOR REVISION DO NOT QUOTE
.. ".



Page 18

REFERENCES CITED (contd.)

Stoudt, J.R. 1938. The number of waterfowl and the kill on the Chippewa
N:i-t{onal Forest!.' 1937. J. Wildl. Manage. 2(3) :82-91.

u.S. Fish and Wildlife Service. 1977. Trends in duck breeding populations,
1955-1977. Admin. Report, July 12, 1977.

PRELIMINARY DRAFT SUBJECT TO MAJOR REVISION DO NOT QUOTE



Page 19

Table 1. Distribution of wetlands and their relative values. a
to waterfowl in the Study Area and the state. (Values in
thousands, rounded to nearest ten thousand)

MINNESOTA STUDY AREA

TYPE OF WETLAND ACRES % ACRES %d %e

"Primary" Importanceb 2050 41 80 18 1.6

"Lesser" Importancec
2990 59 360 82 7. 1

TOTAL 5040 440 8.7

aData obtained from Shaw and Fredine, 1971; Table 6 and
Plate 21 (see Figure 1).

b"Primary" includes "High" class ("Habitat of highest
waterfowl use in present condition ... ") and "Moderate" Class
("Habitat of significant waterfowl use in present condition... ")
(op. cit, p 16,17).

c"Lesser" includes "Low" Class ("Habitat receiving relatively
low waterfowl use under natural conditions ... ") and "Negligible"
Class (none classified for Minn.) (op. cit, pI6,I7).

d .
Percent of wetlands in county or study areas classified as

"primary" or "lesser."

epercent of total Minnesota wetlands in study areas classified
as "primary" or "lesser."
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= 2-.23-.59 2

= 2-.39-.24 6-1.18-.73 8

=
1-.07-.18 2-.14-.35 3

9-.63-1.58 3-.21-.53 12

= 3-.86-2.14 3

2-.01-.02 2

Table 2. The 1977 spring migration aerial duck census by watershed.
(Values are uncorrected for visibility bias.)

SYMBOL FOR
UNIT OF

CENSUS AREA MEASUREa

Crocket Lake A

Unnamed Lake A =

White Iron Lake A

S. Kawishiwi River B

April 22 April 27
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No. Ducks PercentMay 6

3-.01-.01

32-4.70-2.94

7-.03-.02
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4-.16-.10
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30-4.41-2.75

8-.94-2.35
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Table 2 (contd.)
t-d
f.U

OQ
(T)

'"'0
i1

SYMBOL FOR DATE OF CENSUS FLIGHT ALL PERIODS N

:0 -
m. UNIT OF Total." CENSUS AREA MEASUREa April 22 April 27 May 6 No. Ducks Percent-
~- S. Kawishiwi River B = 8-1. 07-. 67 2-.27-.17 8-1.07-.67 18
Z
>- Birch Lake A = 91-.01-.03 59-.01-.02 21-.003-.008 171
:0
-< Kangas Lake A = 2-.08-.20 2
CJ Kangas Creek B =
:0 I

> Little Lake A = 5-.07-.17 1-.01-.03 6
-n
-I
(j) Total ducks observed 185 82 75 342 16.6
C
CO Percent per watershedc...
m Per census period 23.1% 10.1% 16.9% C=.03
0
-I D=.03

-I
0

UNN~l'fED CREEK WATERSHED
$:
>- Unnamed Creek Bc- I

I

0 - (actual creek name)
::0

:0
Total ducks observed 0 0.0

m D=.OO

<-en
KEELEY CREEK'WATERSHED-

0
Z Heart Lake A = 2-.06-.15 3-.09-.22 5
0
0

Total ducks observed 2 3 5 r 0.2
Z
0 Percent per watershed C=.05
-{

0 Per census period 0.2% 0.7%
c
0
-4
m





Table 2 (contd.)

.P
""0
pj

()Q
ro

4-.51-.32 18-2.31-1.44 34

14-.06-.15 3-.01-.03 49

5-.03-.09 3-.02-.05 17

2-.05-.12 5-.12-.29 9

2-.10-.25 2

2-.12-.29 1-.06-. 15 3

2-.02-.06 3

4-.04-.09 18

7-1.35-.84 9

98 108 345 16.8

C=.07
12.1% 24.4% D=.57

-0 SYMBOL FOR:0
m 'UNIT OF
r CENSUS AREA MEASUREa-s:- Unnamed Creek BZ
» Stony River B
:IJ
-< Unnamed Lake A
0 Slate Lake AJJ
» Unnamed Creek B
11
--I Swallow Lake A
(j)

Two Deer Lakec: A
OJ Alsike Lake Ae-
m Unnamed Lake A()
--I Unnamed Lake A
--I
0 ; Highlife Lake A

~ Dunnigan Lake A
»

Harris Lakec... A
0 , - Nira Creek BJJ

JJ
m
< I Total ducks observed-(j) Percent per watershed-
0 Per census periodZ
0
0
Z
0
--I

0
C
0
-I
m

DATE OF CENSUS FLIGHT

April 22 April 27 May 6

~

ALL PERIODS W

Total
No. Ducks Percent



2-.10-.25 3-. 15-.38 5

4-.47-1.18 1-.12-.29 5

2-.10-.25 2

135-5.04-3.15 92-3.43-2.14 64-2.39-1.49 291

6-.13-.33 13-.29-. 71 19

132-.30-.75 78-.18-.44 60-.14-.34 270

39-.03-.07 104-.07-.19 15-.01-.03 158

9-.02-.06 4-.01-.03 13

2-.04-.10 2-.04-.10 4-.08-.20 8

72-.27-.68 169-.64-1.60 39-.15-.37 280

1-.01-.03 15-.20-.50 3-.04-.10 19

15-3.06-1. 92 l~ 3-8. 78-5 . 51 7-1.43-.90 65

6-.10-.24 5-.08-.20 8-.13-.32 19

13- . 51- 1. 27 13

2-.01-.03 8-~06-.14 10

2-.57-1.43 14-4.00-10.00 29-8.28-20.7 45

7-7.0-17.5 7

38-3.33-8.26 2-.18-.43 40

-- -1

Table 2 (contd.)

"'0 SYMBOL FOR:0
m. UNIT OF,- CENSUS AREA MEASUREa-=:;:-
Z ST. LOUIS RIVER WATERSHED
»
:0 Bird Lake A
-<
0 Lillian Lake A

:0 : Hush Lake A =
~
-n St. Louis River B =-I
(j) Unnamed Lake A =
C Long Lake AOJ =
c:... Seven Beaver Lake A

~ m
() Round Lake A-I

-I Mud Lake A =
0 Stone Lake A =
~
» Swamp Lake A =
c:... ~

0 North River B =-
:0 Lake Culkin A
:0
m Continental Lake A =
< i- 1 Lobo Lake A
(j)- Unnamed Lake A =0
Z Unnamed Lake A =
0

Unnamed Lake A0 =
Z
0
-I

0
C
0
-I
m

DATE OF CENSUS FLIGHT

April 22 April 27 May 6

,
j
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Total

No. Ducks Percent
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Table 2 (contd.)

.f,.~

.f!

"'d
OJ

()Q
('l)

PARTRIDGE RIVER WATERSHED

Percent ducks observed
by census period

Total ducks observed

Percent per watershed

Per census period

99.9

61.81269

2053

C=.10
D=3.74,

~

ALL PERIODS ~

Total
No. Ducks PercentMay 6

21.5

442

243

55.0% .

39.4

70.5%

810

571

DATE OF CENSUS FLIGHT

455

39.1

801

April 22 April 27

3-1.15-.71 9-.65-.41 3

3-.22-.16 9-.65-.41 10-.72-.45 22

13-.02-.04 31-.04-.10 3-.004-.01 47.

19 40 13 72 3.5

2.4% 4.9% 2.9% C=.02
100.1% 99.9% 99.9% D=.51

=

=

=

SYMBOL FOR
UNIT OF
MEASUREa

Total ducks observed
by census period
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Partridge River B

Big Lake A
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Table 2 (contd.)

aKey'~to'symbols used for UNIT OF MEASURE.
<,

KEY TO HOW DENSITY ESTIMATES ARE PRESENTED IN TABLE

Data From Each Flight
A = No. of ducks observed - ducks per acre - ducks per hectare

B = No. of ducks observed - ducks per mile - ducks per kilometer

Data, All Flights Averaged
C Avg. no. of ducks observed per acre (for 3 census periods

combined) for entire watershed

Total ducks obs. on lakes-ponds
- f 3

Total acres censused

D Avg. no. of ducks observed per mile of creek-river (for 3
census periods combined) for entire watershed

Blanks

Total ducks obSe on rivers-creeks
Total miles censused

Zero ducks observed

.. 3
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aTable 3. Importance Values (I.V.) and rank of eleven lakes
containing the largest concentrations of spring migrating ducks.

NO.DUCKS % DUCKS % CENSUS
LAKE NAMES OBSERVED OBSERVED AREAb -- I.V. RANK

Stone 280 22.9 2.5 9.16 3

Long 270 22.1 4.2 5.26 5

Birch 171 14.0 63.8 0.22 10

Sand 42 3.4 4.9 0.69 8

Bonga 79 6.5 1.2 5.42 4

Unnamed Lake
(T59,Rll,Sec.l1) 40 3.3 0.1 33.0 2

Slate 49 4.0 2.3 1.74 6

Seven Beaver 158 12.9 13.3 0.97 7

Unnamed Lake
(T59,Rll,Sec.22) 45 3.7 0.03 123.33 1

Unnamed Lake
(T59,Rl1,Sec.15) 40 3.3 0.1 33.0 2

Big 47 3.8 7.5 0.51 9

TOTAL 1221 99.9 99.·9

aPercentages of ducks observed and water area censusedwere calculated
from total observations and total acreage censused on these eleven lakes
only (total observation on all lakes, n = 1507).

bSee Table 1.
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aTable 4. Importance Values (I.V.) and rank of six rivers
used by spring migrating ducks.

NO. DUCKS % DUCKS % CENSUS.. =
RIVER NAMES OBSERVED OBSERVED AREA I. V. RANK

South Kawishiwi 87 16.9 18.9 0.89 3
.

0.29 5Dunka 16 3. 1 10.7

Stony 34 6.6 10.3 0.64 4

St. Louis 291 56.5 35.4 1.60 2

North 65 12.6 6.5 1.94 1

Partridge 22 4.3 18.2 0.24 6

TOTAL 515 100.0 100.0

apercentages of ducks observed and distance (miles-km) of river
censused were calculated from observation census distances on these
six rivers only.
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a
Table 5. Importance Values (I.V.) and rank of nine watersheds based

on concentrations of spring migrating ducks using lakes and
ponds.

NO.DUCKS % DUCKS % CENSUS... =WATERSHED OBSERVED OBSERVED AREA I.V. RANK

Kawishiwi 247 16.4 58.7 .28 6

Unnamed Creek NO LAKE AREA CENSUSED

Keeley Creek 5 0.3 0.3 1.00 3

Dunka River 4 0.3 0.4 0.75 4.
Stony River 291 19.3 11. 2 1.72 2

St. Louis 913 60.6 23.3 2.60 1

Partridge River 47 3.1 6.2 0.50 5

TOTAL 1507 100.1 100.1

a
Percentages of ducks observed and water area censused were calculated

from total observations and total acreage censused on all lakes and ponds
on each watershed.
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Table 6. Importance Values (I.V.)a and rank of watersheds based on
concentrations of spring migrating ducks using rivers and
creeks.

'.

NO.DUCKS % DUCKS % CENSUS
=

WATERSHED OBSERVED OBSERVED AREA I.V. RANK

Kawishiwi 95 17.4 21.0 0.83 2

Unnamed Creek 0.0 0.0 1. 1 0.00 6

Keeley Creek NO RIVERS - CREEKS CENSUSED

Dunka River 16 2.9 8.4 0.34 4

Stony River 54 9.9 19.4 0.51 3

St. Louis 356 65.2 32.9 1. 98 1

Partridge River 25 4.6 17.0 0.27 5

TOTAL 546 100.0 99.8

a .
Percentages of ducks observed and miles (km) of stream-creek

censused were calculated from total observations and total distance
censused for each watershed.
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Table 7. Numbers and locations of geese, loons, great blue herons,
and gulls observed during 1977 aerial duck census. (Values are
uncorrected for visibility bias.)

~-(;::4"'.

DATE OF CENSUS FLIGHT a

CENSUS AREA April 22 April 27 May 6
GBH GE LO GBH GE LO GBH GE LO GU

Crocket Lake

Unnamed Lake

Hhite Iron Lake .2

S. Kawishiwi River

Unnamed Lake

Unnamed Lake

Shamrock Lake 1 2

Starting Lake

Climber Lake

Baird Lake

Leatherleaf Lake

August Lake 6

Labrador Pond

Norway Lake

Gesend Pond

Unnamed Lake

August Lake

S. Kawishiwi River 1 2 5

Birch Lake 1 2 3 2 7

Kangas Lake

Kangas Creek

Little Lake 8

TOTALS 1 4 3 2 4 28

UNNAMED CREEK HATERSHED

Unnamed Creek
(Actual creek name)

!~.....
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Table 7 (contd.)

DATE OF CENSUS FLIGHT

CENSUS AREA A ril 22 A ril 27 Ma 6
GBH GE LO GBH GE LO GBH GE LO GU

KEELEY CREEK WATERSHED

Heart Lake

DUNKA RIVER WATERSHED

Unnamed Lake

Unnamed Lake

Snort Lake

Dunka River

Unnamed Lake

TOTALS

STONY RIVER WATERSHED

Sand Lake

Bonga Lake 2

Unnamed Lake 2

Fools Lake

Jackpot Lake

Jackpot Creek

Fran Lake

Chow Lake

Unnamed Lake

Unnamed Creek

Stony River 1

Unnamed Lake

Slate Lake

Unnamed Creek

Swallow Lake 3

Two Deer Lake 2
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Table 7 (contd.)

DATE OF CENSUS FLIGHTa

CENSUS AREA A ril 22 A ril 27 Ma 6
GBH GE LO GBH GE LO GBH GE LO GU

Alsike Lake

Unnamed Lake

Unnamed Lake

Highlife Lake

Dunnigan Lake

Harris Lake

Nira Creek 2

TOTALS 2 2 2 6

ST. LOUIS WATERSHED

Bird Lake

Lillian Lake

Hush Lake 2

St. Louis River 1 10 1 1

Unnamed Lake

Long Lake 2 4

Seven Beaver Lake 1 2 8

Round Lake 2 1

Mud Lake

Stone Lake 3

Swamp Lake 1

North River

Lake Culkin 1

Continental Lake

Lobo·Lake 1 2 1

Unnamed Lake

Unnamed Lake

Unnamed Lake 2

TOTALS 6 16 1 4 1 1 4 13
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Table 7 (contd.)

DATE OF CENSUS FLIGHT a

CENSUS AREA A ril 22
GBH GE LO

A ril 27
GBH GE LO

Ma 6
GBH GE LO GU

PARTRIDGE RIVER WATERSHED

Stubble Creek

Partridge River

Big Lake

TOTALS

1

1

1

3

4

Total Observations
by Census Period 7 16 3 1 2 8 4 3 10 51

a GBH = Great Blue Heron (Ardea herodias)
GE Canadian Geese (Branta canadensis)
LO = Loons (Gavia immer)
GU = Gulls (mostly herring gull [Larus argentatus] , observations

recorded only on May 6)
Blanks = Zero observations
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Table 8. Species, number, and frequency of ducks ·observed on the
natural resource studies subregion during 1976-1977
(April to November).

APRIL MAY
SPECIES YEAR 1-10 11-20 21-30 A B C NO. %

*Mallard 1976 7 3 10 24.4
1977 23 4 11 34 2 74 37.9

*Goldeneye, common 1976 2 2 4.9
1977 23 2 25 12.8

*Merganser, cornmon 197.6 4 2 6 14.6.
1977 21 4 25 12.8

*Ring-Necked Duck 1976 2 3 5 12.2
1977 2 9 4 15 7.7

*Blue-Winged Teal 1976 4 1 4 9 22.0
1977 15 15 7.7

*Black Duck 1976 7 2 9 22.0
1977 3 7 1 11 5.6

*Wood Duck 1976
1977 8 4 2 3 17 8.7

Lesser Scaup 1976
1977 6 6 3.1

Green-Winged Teal 1976
1977 2 2 1.0

Hooded Merganser 1976
1977 2 2 l.0

Bufflehead 1976
1977 3 3 1.5

TOTALS 1976 41 100.1
1977 195 99.7
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Table 8 (contd. )

OCT. NOV.
SPECIES YEAR A B C A B C No. %Al No. %B 1

*}1a11ard 1976 4 51 62.2 61 49.6
1977 9 36.0 83 37.7

*Go1deneye, common 1976. 4 4.9 6 4.9
1977 25 11.4

*Merganser, common 1976 2 5 6.1 11 8.9
1977 3 12.0 28 12. 7

*Ring-Necked Duck 1976. 1 1.2 6 4.9
1977 15 6.8

*B1ue-Winged Teal 1976 2 8 9.8 17 13.8
1977 7 28.0 22 10.0

*B1ack Duck 1976 5 6.1 14 11.4
1977 2 8.0 13 5.9

*~vood Duck 1976 5 6.1 5 4.1
1977 4 16.0 21 9.5

Lesser Scaup 1976 3 3 3.6 3 2.4
1977 6 2.7

Green-Winged Teal 1976
1977 2 0.9

Hooded Merganser 1976
1977 2 0.9

Bufflehead 1976
]977 3 1.4

TOTALS 1976 82 123
1977 25 220

KEY TO SYMBOLS:

*Known to breed in St. Louis or Lake counties, or both (Green & Janssen 1975).

Al = Percent of observations (June-November incl.), broods recorded as one
observation (adult female).

B1 = Percent of observations (April-November incl.), brood records counted
as in AI.

Numbers in circles are brood observations (e.g. (!) = 1 brood recorded).
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Table 9. 1977 estimated duck breeding population in
Study Area.

POPULATION ESTIMATEa

High

Low

Average

STUDY AREA

8370

3940

5708

a .
Values calculated from March, 19?3, Table 4.

See text, page __.
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